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(54) Communication systems 

(57) A communications system comprises items of 
equipment connected via a bus capable of transferring 
combinations of control signals and AV signals as pack- 
ets while providing an environment which is the same 
as an environment where connections are made using 
analog signal lines. A register decided by an address is 
taken to be a virtual plug for each item of equipment. A 
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plug enable for an input plug is set to 1 and a synchro- 
nous communication packet for the AV signal from the 
channel set by the channel number is received. A plug 
enable for an output plug is set to one and the synchro- 
nous communication packet for the information signal is 
senttothechannelsetby the channel numberatatrans- 

mission speed designated by the DR (Data Rate) althe 
bandwidth expressed by "Bandwidth". 
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Description 



[0001] This invention relates to communications svs- 
terns. ^ 

[0002] In communication systems where audio visual 
(AV) equipment such as. for example, Video Tape Re- 
corders (hereinafter referred to as VTRs), Televisions 
(heremafter referred to as TVs) etc. are connected to 
ge her via analog AV signal lines and digital control siq. 
nal lines, a DDB (Dom esticDigital Bus) has been used 
^^^""P'^^ °f this kind otlyStemare^ribed in our Eu- 
ropean Patent Applications Publication Nos EP-A-0 

lot IT. ""-"-^ 
roooaf ■ Pi" , "°""^^P°"'=«"9 us patent applications. 
St!!l J ' ' ^^^'^"P"''" be given of an example 
0 this kind of communications system with reference to 
>-i^- 17. This kind of communications system is 
equipped with a TV. a VTR 1 , a VTR 2, a Multi Disc Play- 

VI'^LT"' T""' '° Editor. 
cnlnJZ '\t to a device which is not 

compaubie wrth a digital control signal line (hereinafter 
referred to as a non-bus compatible device) 

sliHirmpn^ontpuT^ forthe non-bus 
compatible device is connected to input/output plugs of 
other devices only by plugs described by Pi P2 and P3 
protruding directly out from units known a;:swi£lSi 
(SW box) via analog AV signal lines. Commands such 
as connection control commands etc. are sent and re- 
ceived by other devices via analog AV signal lines and 
digrtal control signal lines which are connected sepa- 
rately. Each item of equipment is also equipped with one 
or more functional units, which in the case of a VTR 
would be a deck for recording and playing back and a 
tuner for selecting the signal to be received, and in the 
case of a TV, would be a monitor and an amplifier There 
IS also an AVC (AV controller) for controlling the opera 

Shown in the diagrams. In the following, these functional 
units may also be referred to as sub-devices 
[0005] Control connection can be carried out in two 
ways in a communications system structured in this way 
These ways, which will be referred to as connection con 
trol method 1 and connection control method 2, will be 
described in numerical order. 
[0006] in connection control method 1, infomiation 
pertaining to the connection structure for each device 
i^e. which plug is connected to which plug of an opposing 
Item of equipment and whether plugs are used for input 
oroutput, ispre-storedbythe user. In this way, an output 
plug which It IS considered will make a connection from 
he sub-device which is to be the AV signal source to 
he destination may be selected as required while the 
Item of equipment is receiving the connection control 
command. Alternatively a path may be set up within the 
device between the input plug of the designated number 
and the appropriate output plug, with a command then 
being transmitted to the device connected previously to 
the output plug. The object is then achieved at the point 



in time when the command reaches the sub-device with- 
in the specific device indicated by the destination At this 
time, commands cannot be transmitted via the control 
signalline when the device is a non-bus compatible de- 
vice. The plug numbers for devices connected to this 
kind of device therefore have to be directly specified (for 
example, in the case in FIG. 17, the input plug Pi for 
the VTR 2 is directly specified). 

,0 f^rlo I''! 3 description with reference to 
He 18 of the sequence in connection control method 
1 when an MDP output Is recorded on a VTR 2 as a 
result of instructions from an editor. FIG. 18(a) shows 
the communications sequence and FIG. 18(b) shows 
the commands. 

[0008] First, the MDP receives a command giving an 
instruction to connect the deck output to the deck of the 

["IV "^'^'^^ (^"^'f"^) (communica- 

tion 1 ). At this time, none of the output plugs of the MOP 

are connected to the VTR 2. However, the output plug 
P3 IS connected to the input plug Pi of the VTR 2 so a 
command ,s therefore sent to the VTR 1 via a path from 
he input plug Pi ,o the switchbox (communication 2) 
0009] WhentheVTRI receivesthiscommand.none 
of the output plugs are connected to the VTR 2 but the 
output plug P3 is connected to the input plug PI of the 
TV. A command Is therefore sent via a path from the 
'nput plug PI via the switchbox to the TV (communica- 
lion 

30 T?^ . T'" '^"^ ^ ^"""'"^^ '^'^ it is un- 

^0 de stood that the output plug P3 is connected to the in- 
put plug P2 of the VTR 2 and a command Is sent to the 
tion 4^ "'"^ "'^ ^^'^^ (communica- 

[0011] The VTR 2 then receives this command and 
^5 changes over the switchbox connection so as to input 
f om the input plug P2 to the deck. Once the VTR 2 com- 
petes the process 4, the TV is notified of this comple- 

40 I?RVth ' ^ <=°'"Pleted. When the 

VTR 1 then receives this, it gives notice to the IWDP that 

the MDP gives notice to the command master that the 
process is completed. These packets are omitted from 

the diagrams. 

l°n? ''^^^ "P as the com- 

mand master. However, rather than setting an edftor up 
on the communications system, a structure may be 
adopted Where the MDP and the VTR have command 
master functions. ""iidno 

[0013] In a second connection control method a sin- 
gle central item of equipment (in the following, thi^ is an 

Z.T'^ T:T' °' '"f^^ation 
regarding which kinds of equipment are connected to- 
gether via which numbered ports in which directions If 
^r.Tn?'] .'^''"'"'"9 "S""' '^onn^'^tion via the dig- 

sent via the digital control signal line to the target device 
The target device then receives this commanded 
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changes over the input/output. At this time, it is possible 
to designate the sub-device by category via the initial 
connection request from the command master (by BS, 
CS etc which are more in line with the objectives, rather 
than by a tuner etc. ). However, at the time of a connec- 
tion request, an item is only aware of its own plug struc- 
ture. 

[001 4] The following is a description with reference to 
FIG 1 9 of the sequence in a connection control method 
2 when a TV is taken as an AV center and output from 
an MDP is recorded by a VTR 2. Here. FIG. 1 9(a) shows 
the communications sequence and FIG. 19(b) shows 
the commands. 

[0015] First, the TV receives a^mmandjrom the 
command master instructing it to connect the MDP deck 
^ntpuftoTHecleck of the VTR 2 (communication 1 ). The 



TV then receives this command and sends a command 
to the MDP to the effect that the output for the deck sub- 
device is to be outputted from the output plug P3 (com- 
nnunication 2). 

[0016] If the MDP receives this command, the switch- 
box is changed over so that the deck output is connected 
to the output plug P3 and notification of the completion 
of the changeover process is then sent to the TV. If the 
TV then receives this information, a command is sent 
from the input plug P1 via the output plug P3 to the VTR 
1 (communication 3). 

[0017] If the VTR 1 receives this command, the 
switchbox is changed over so that a connection is made 
from the input plug P1 to the output plug P3 and notifi- 
cation of completion of the changeover process is sent 
totheTV If the TV then receives this notification, acom- 
mand is sent from the input plug P2 to the deck to be 
inputted to the VTR 2 (communication 4). 
[0018] Providing the VTR 2 receives this command, 
the switchbox is changed over so as to input from the 
input plug P2 to the deck. The TV is then notified when 
the changeover process is complete, 
[0019] If the TV then receives notification of comple- 
tion from the VTR 2. notification of completion of the con- 
nection is sent to the command master. 
[0020] However, with connection control method 1, 
the digital control signal line becomes confused as a re- 
sult of commands being transmitted between items of 
equipment which neighbor each other. It is also possible 
that an infinite loop may be formed depending on the 
settings of items of equipment in the connection line. It 
is also necessary to know the structure of the items of 
equipment which it is intended to control with the com- 
mand master and the structure of the connections be- 
tween the equipment in the overall system, so the plug 
numbers can be designated directly. 
[0021] Also, in connection control method 2, no matter 
how simply a connection is made between a plug for an 
item of equipment and the preceding item of equipment 
to which the plug is connected, this cannot be achieved 
without a request being made to the AV center. Further 
designation can be made using the sub-device category 



at the time of a connection request, but plug set-up can 
only be achieved for an item of equipment's own plugs, 
for which the structure is known. 
[0022] It is therefore apparent that connection control 
5 of a variety of AV signals by holding connection infor- 
mation for inpuVoutput plugs on the outside of items of 
equipment and present within interfaces is not appropn- 
8te. 

[0023] Embodiments of the invention described here- 
to inbelow seek to provide a communications system ca- 
pable of resolving or alleviating these kinds of problems. 
[0024] Respective different aspects of the invention 
are set out in claims 1. 4. 10 and 13 hereof. 
[0025] According to a further aspect of the invention , 
15 a communications system has a number of items of 
equipment having input/output plugs and containing 
functional units connected via a bus capable of trans- 
ferring packets containing combinations of control sig- 
nals and information signals. The input/output plugs for 
20 the items of equipment within the system are then given 
attributes and handled in the same way as the functional 
units within the items of equipment. 
[0026] Here, the inpuVoutput plugs may also be only 
for inputting and outputting infomiation signals and may 
25 not be connected to the bus. Alternatively, the input/out- 
put plugs may be bus channels. Items of equipment 
within the system may be VTRs. TVs and MDPs etc. In 
this case, the information signals may be image signals 
and/or audio signals. 
30 [0027] Also, accordingto another aspect of the inven- 
tion, a communications system has a number of items 
of equipment, connected via a bus, capable of transfer- 
ring packets containing combinations of cpntrolsignals 
and ii Tfomiation signa ls, where virtual plugs for inputting 
35 and ollt^ing infomnation signals are set up at each 
item of equipment within the system and information sig- 
nal connections between each of the items of equipment 
are made by controlling connections between the plugs. 
It is preferable to carry out the inputting of the infomia- 
40 tion signals and the outputting of the information signals 
independently by setting up the virtual plugs separately 
for input and output. 

[0028] Further, connections made between the items 
of equipment using virtual plugs and connections made 
45 between functional units for inputting and outputting in- 
formation signals within the items of equipment and vir- 
tual plugs for the items of equipment may be carried out 
independently from each other. 
[0029] Also, the virtual plug may consist of at least 
50 plug enable information and an information signal chan- 
nel number written in a fixedly allotted manner to a re- 
gion of a storage means such as, for example, a register 
etc and inputting and outputting of information signals 
using written-in channels may be carried out by control- 
55 ling the plug enable information. In the case of an output 
plug, the infonnation signal transfer speed and band- 
width may be written in and the outputting of the infor- 
mation signal may be carried out for the written in chan- 
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nel at the written in transfer speed and bandwidth Also 
an Item forpreventing the written-in Information from be- 
ing ovewntten may be set up as it is preferable to pro- 
vide protection for the connection conditions 
[0030] Input and output plugs for communications 
equipment may be assigned numbers and may be han- 
dled and categorized In the same way as for sub-devic- 
es Jn this way. input and output plugs can be designated 
in the same way as for sub-devices while connection 
control commands are being configured. As a result of 
this, It IS not necessary for the command master to be 
aware of the connection structure of the opposing item 
of equipment or the connection configuration for the 
Items of equipment in the overall system. Items of equip- 
ment can therefore be subjected to control simply by 
making a designation using a category. The connection 
control therefore becomes simple and clear, so that rap- 
id connection control can be achieved while requiring 
only a small number of communications 
[0031] A control system for making connections be- 
tween digital plugs may be set up. This system may be 
set up independently from a system for making connec- 
tions between sub-devices within the items of equip- 
ment and digital plugs. In this way. the difference be- 
tween the channel which depends on the digital bus and 
the bandwidth is assimilated and an environment is pro- 
vided which is the same as being physically connected 
via an analog signal line, it is therefore possible to inter- 
face via a digital plug without having to graft the concept 
of a digital bus characteristic to internal connection con- 
trol systems for existing equipment. TTiis means that ex- 
changeability with existing command sets can be main- 
ained. By then setting up the digital plugs within a digital 
l/F communications IC, digital l/F compatibility can be 
maintained even without a communications control mi- 
crocomputer. It is therefore possible to make equipment 
at a low price. 

[0032] Also, it is no longer necessary to make re- 
quests to the AV center which carries out centralized 
processing of connection information when transferrina 
commands from one place to the next in the way that 
was necessary in the prior art. 
[0033] A preferred fomn of implementation of the in- 
vention described hereinbelow relates to a way of struc- 
turing input/output plugs and a digital interface for equip- 
ment in a communications system where a number of 
'terns of equipment capable of mixing and transferring 
as packets control signals and infomiation signals are 
connected via a bus. 

[0034] The invention will now be further described by 
way of Illustrative and nonlimiting example, with refer- 
ence to the accompanying drawings, in which- 
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FIG. 1 is a view showing an example of a structure 
of a communications system to which this invention 
IS applied; 

FIG. 2 is a view showing an example of a commu- 
nications cycle occurring in the communications 
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system in FIG. 1 ; 

FIG. 3 is an example view showing the internal 
structure of a VTR in FIG. 1 in more detail; 
FIG. 4 is a view showing an example of the internal 
structure of a non-bus compatible device in FIG. 1 • 
FIG. 5 is a view showing sub-device categorization' 
FIG. 6 is a view showing an example of a category 
which IS actually compatible with a sub-device 
number; 

FIG. 7 is a view showing sub-device categorization- 
FIG. 8 IS a view showing an example of a category/ 
address which is actually compatible with a piua 
number; ^ 

FIG. 9 is a view showing an example of a category/ 
address compatible with an actual plug number for 
which the name has been changed to that of the 
specific opposing item of equipment to which it is 
connected; 

FIG. 10 is a view showing the connection control 
when the output from an MDP using a categorized 
plug is recorded on a VTR 2; 
FIG. 11 is a view showing the connection control 
when the output from a camera present in a non- 
bus compatible device connected to the input pluq 
P1 of the VTR 2 which uses a categorized plug is 
displayed on a TV; 

FIG. 12 is a view of an example of a digital plug- 
FIG. 13 IS a view showing the connection control 
when the output from an MDP using a digital pluq 
IS recorded on the VTR 2; 
FIG. 1 4 is a view showing an example of a stmcture 
for a VTR equipped with digital plugs; 
FIG. 1 5 is a view showing a further example struc- 
ture of a VTR equipped with digital plugs; 
FIG. 16 is a view showing an example hard disc 
structure for a hard disc apparatus equipped with 
digital plugs; 

FIG. 17 is a view showing the structure of a com- 
munications system where AV equipment is con- 
nected by analog signal lines and digital control siq- 

nai lines; ^ 

FIG. 18 is a view showing an example of the con- 
nection control method occurring in the communi- 
cations system in FIG. 17; and 
FIG. 19 is a view showing a further example of the 
connection control method occurring in the commu- 
nications system in FIG. 1 7. 

Embodiment 



[0035] The following is a detailed description with ref- 
erence to the drawings;of: 

1 . a communications system to which this invention 
IS applicable; 

2. a sub-device categorizer; 

3. a plug categorizer; 

4. a specific example of connection control using a 
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categorized plug; 

5 a virtual plug sel up, 

6. a specific example of connection control using a 
virtual plug; and 

7 an example of equipment equipped wUh a virtual 
plug, with respect to the embodiments of this inven- 
tion. 

1 . The communication system to which this invention is 
applicable. 



[0036] FIG. 1 is a view of an example of a system 
structure of a communications system to which this in- 
vention is applicable. This communication system is 
equipped with an MDP. TV. VTR 1. VTR 2 and editor 
Connections are made between MDP and VTR 1 . VTR 
1 and the TV, the TV and VTR 2 and the editor and the 
MDP using P1394 serial buses. AnjTon:buscomj2^^ 
device is also connected at the input plug PI after the 
VTR 2 

[0037] The input plugs and the output plugs for each 
of the items of equipment are independently numbered, 
with a category being assigned internally for each item 
of equipment. Each plug is arranged so as to be an equal 
distance from the sub-device with respect to the center 
of the switchbox. It is usual for these input/output plugs 
to be connected to non-bus compatible devices. Inter- 
mittent attributes (analog line input, digital line input) for 
the plug categories are held as defaults and specific op- 
posing connections are held as user entries (These will 
be described in detail later). There are also cases where 
AV signal lines for the audio signals and video signals 
within the equipment are independent of each other, but 
in orderto keep the description simple, no discrimination 
will be made in this case. There is also an AVC sub- 
device present for controlling the operation of all the 
items of equipment, but this is not shown in the dia- 
grams. 

[0038] Each item of equipment (non-bus compatible 
items of equipment excluded) is equipped with a digital 
interface (hereinafter referred to as digital 1/F) for the 
P1 394 serial buses. This digital 1/F is a dedicated com- 
munications IC for carrying out the transfer of control 
signal and information signal packets. 
[0039] AttheP1394serialbus, communication iscar- 
ried out in prescribed communication cycles (for exam- 
ple 125 micro seconds), as shown in FIG. 2. The com- 
munication of infomiation signals such as compressed 
digital video signals is carried out both synchronously, 
where communication is carried out serially at a fixed 
data rate, and asynchronously, where non-periodical 
transfers take place in response to the necessary con- 
trol signals such as control commands etc. 
[0040] There is a cycle start packet CSP at the start 
of the communication cycle, after which the period for 
transferring the packet is set up to ensure synchronous 
communication. It is possible to carry out a number of 
synchronous communications by assigning channel 



numbers 1 , 2, 3 , ... N to the packets for carrying out syn- 
chronous communications. 

[00411 After the transfer of the synchronous commu- 
nication packets for all of the channels is completed the 
5 period until the next cycle start packet CSP is used for 
non-synchmnous communications. The non-synchro- 
nous communications packet (packets A and B in FIG. 
2) has the physical addresses and logical addresses tor 
the transmission equipment and receiving equipment^ 
ro Each item of equipment then takes in the packet which 
has its own address attached. 
[0O421 The control signals and information signals 
can therefore be mixed together and transferred at the 
PI 394 serial bus. As a result, it is no longer necessary 
15 to be aware of the connection structure while the digital 
j/F input/output plug for this bus is being handled. 
r0O431 FIG. 3 shows an example of the details of the 
Intemal structure of the VTR 1 . The PI 394 serial bus 
~ line (hereinafter referred to as the digital bus) in this di- 
20 agram represents a bi-directional line consisting of two 
lines. This may also consist of one line going in just one 
direction or items consisting of three lines or more, de- 
pending on the item of equipment. AnalogA^DfiSnyfiO^ 
ers an d/or D/A convertejs are set up between the analog 
25 ■ line input plugs and the analog line output plugs, and 
the switchboxes. An OSD generator (on screen display) 
is also connected to the monitor output plug. 
[0044] Each sub-device and each plug is connected 
to either or both the AV signal input and output for the 
30 switchbox. Changeovers then can be made using each 
of the switches SW1 to SW3 within the switchbox. For 
example, SW1 changes over between the digital input 
plug, analog input plug and tuner sub-device. The switch 
SW3 then changes over between these results and the 
35 input from the digital 1/F. The switch SW2 is then 
changed over to output either these results, or the play- 
back input from the deck sub-device, from the switch- 
box The switch SW2 also changes over whether to out- 
put to the deck sub-device at the time of picture record- 
40 ing As this altemates with the input from the deck, this 
can be expressed virtually as two types of inter-locking 
switches having three positions over all. It is also pos- 
sible to change over whether or not to send output to 
the digital 1/F at the switch SW3. As this is altemated 
45 with the input from the digital 1/F, this can also be ex-, 
pressed by two kinds of inter locking switches having a 
total of three positions. 

[0045] In this way, in this embodiment., the plug ana 
the functional unit may be considered equal while de- 
50 scribing the internal structure of the items of equipment, 
so that inputs and outputs going to the switchbox may 
be distinctly divided. This method of expression may al- 
so be applied to non-bus compatible items of equipment 
of the kind shown in FIG. 4. 

55 

2. A sub-device categorizer. 



[0046] FIG. 5 is a view of a sub-device categorizer. 
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The sub-device number and category type are ex- 
pressed respectively using ten bit data (B9 to BO) In this 
way the decks sub-device number and category type 
for the VTR may be shown. a J- 

[0047] FIG. 6 shows an example of an actual sub-de- 5 
vice number and corresponding category. This diagram 
shows a double-deck VTR consisting of a VHS/S-VHS 
VTR deck 1 and a 8 mm/High deck VTR deck 2. 



3. A plug categorizer 
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[0048] FIG. 7 is a view showing a plug categorizer. In 
this embodiment, the input/output plug and digital bus 
channel numberfor each Item of equipment are handled 
together as a plug and then categorized. The plug is 
number and the category type are expressed respec 
lively as ten bit data (B9 to BO). 
[0049] Numbers from 1 to 64 may be allotted as the 
P ug numbers for input/output. Also, the input/output 
plug occurring at the digital bus, i.e. the channel, is se- 20 

lected as one of the channels 1-64 for input/output while 
at the same time making a connection with only one 
route. ' 

[0050] The category type shows the category of the 
Item of equipment connected to plug number 1 to 64 's 
Connection control is then carried out using this cateqo- 

7;rZ7'!i!r1 "'"9 """^"^^ '° 'he example in 
FIG. 11). With regards to the digital channel, as a spe- 
cific logical address for the opposing item is stored (TV 
VTR etc.), this category type is not used. However. "Dig- 30 
ital bus CH?" uses the category designation command 
output at arbitrary channel" (refer to the practical ex- 
ample in FIG. 10). 

[0051] FIG. 8 Is a view showing an example of an ac- 
tua plug number and a corresponding category/ad- 35 
dress This diagram shows an item of equipment where 
P ug 1 uses an analog line input and a monitor output 
plug 2 uses an analog line input and an analog line out- 
put, and plug 3 uses a digital line output 
[0052] As can be seen from FIG. 8, when the category 40 
IS based on the default, this categon^ is expressed by 
usual plug attributes such as analog input/output and 
digital line input. However, if the category is based on 
user settings etc., the categories can be replaced with 

iua53] This IS shown by the example in FIG 9 This 
diagram shows an item of equipment where plug 1 is 
used for a camera input and a monitor output plug 2 is 
used for a CD input and a video printer output and plug 
3 IS used for an audio deck output. A digital bus may 50 
also be connected depending on the system specifica- 
tion, and depending on the plug, this can also be con- 
sidered to be the same as being connected to the op- 
posing Item of equipment. In this case, the address of 
the opposing item of equipment on the digital bus is 55 

STOrSQ. 

[0054] As described above, with regards to the digital 
bus, the logical address for a specific opposing itei^ of 



equipment is stored. However, at the same time as only 
one channel is used, even if there is data within the ex- 
pression this will only occupy one place. When an item 
outputs from itself, a number of items of equipment 
which input to this channel exist. This means that a 
number of logical addresses can be stored at one place 
within the expression. In FIG, 9, an output for a digital 
bus channel 2 shows that the TV and the VTR 2 are 
being taken as input. 

[0O55] As the plug and the functional unit can be con- 
sidered to be the same in this embodiment, the plug can 
be indirectly indicated using the category while connec- 
tion control is being carried out by another item of equip- 
ment, and the item of equipment which receives the 
corrimands can make a specific determination with re- 
gards to the plug. 

4. A specific example of connection control using a 
categorized plug. 

[0056] 

1 .The case where recording is carried out with the 
MDP output going to the VTR 2. The following is a 
description with reference to FIG. 10, of theconnec- 
tion control for the case where the MDP output is 
recorded at the VTR 2. Here. FIG. 1 0(a) shows the 
communication sequence and FIG. 10(b) shows the 
commands. 

First, the MDP receives a command for output- 
tmg the deck output from the command master (ed- 
itor) to the digital bus (communication 1). IftheMDP 
can output the output from the deck to the digital 
bus. this Channel number (here this is channel 1) is 
transfenred to the command master as an "On com- 
mand . 

Next, the command master receives the chan- 
nel numbersentfrom the MDP, andsends an input- 
ted command going from the channel 1 to the deck 
to he VTR 2 (communication 3). If input is carried 
out from the channel 1 to the deck, the VTR 2 trans- 
mits notification of completion to the command 
master. 

In this embodiment, connection control can 
then be carried out rapidly by designating the plug 
using the category "Digital bus channel''" 
2. When the output for a camera present in the non- 
bus compatible item of equipment connected to the 
input plug Pl at the VTR 2 is displayed on a TV 

The following is a description of the connection 
control when the output for a camera present in the 
non-bus compatible item of equipment connected 
to the input plug Pi of the VTR 2 is displayed on a 
TV. Here, FIG. 11 (a) shows the communication se- 
quence and FIG. 11(B) shows the commands. 

First, a command is received by the VTR 2 to 
me effect that camera output from the command 
master has been outputted to the digital bus (com- 
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munication 1). It is then determined whether the in- 
put plug to which the camera is connected is PI . ii 
it has been possible to output this to the digital bus, 
the outputted channel number is transferred to the 
command master (comm unication 2) . 

The command master receives the channel 
number (here this is channel 1) sent from the VTR 
2 and sends a command for inputting from channel 
1 to the monitor to the TV (communication 3). If the 
TV then inputs from the channel 1 to the monitor, 
notification of completion is sent to the master 

In this way, in this embodiment, regarding the 
analog plug number which was directly designated 
in the conventional connection control method 1, 
this is designated as the indirect category known 
as "camera". Also, in the conventional connection 
control method 2, a connection request could not 
be made if the leading plug number for the opposing 
item of equipment was not known. However, in this 
embodiment, the connection request can be made 
using the category designation in the way described 
above. 

5. Virtual plug set up. 



ro0571 It is not necessary to divide the digital bus be- 
tween physical plugs in the same way as for the analog 
signal line because in this case compressed digital data 
is periodically outputted at time divided channels. How- 
ever the effect of deciding a path from one item of equip- 
ment to a different item of equipment Is the same as i 
the connection were carried out using an analog signal 
line Also, when one item of equipment is handling a 
number of channels at the same time, it is necessary to 
be able to discriminate between these channels. Virtual 
plugs are therefore set up in this embodiment, so that 
channels can be discriminated between during inputting 
and outputting. I nput and output is also set up separately 
for these virtual plugs in the same way as for analog 

roOM] FIG 1 2 is a view of an example of a virtual plug 
occurring in the communications system forthis embod- 
iment in the following description, the virtual plug will 
be referred to as the digital plug. Here, the digital plug 
is a register decided by the address, with 4 bytes^'*- 
pressing 1 plug. Input plug 1 is represented by the 4 
bytes for addresses OOH to 03H, and input plugs 2^ 3 
and 4 are represented by addresses 04H to 07H, OAH 
to OBH and OCH to OFH. giving a maximum of 4. Also, 
output plug 1 is represented by the 4 bytes from ad- 
dresses 1 0H to 13H, output plugs 2, 3, and 4 are repre- 
sented by addresses 14H to 1 7H, 18H to 1 BH and CH 
to 1FH giving a maximum of 4. The input/output plugs 
should only be set at to the number of plugs which the 
equipment can use at any one time. For example, with 
equipment which can only handle 2 input/output sys- 
tems at a time, the regions in the diagrams [....] become 
empty registers. As the addresses for the input/output 



plugs occurring at each item of equipment are then the 
same, each item of equipment is aware of the p ug ad^ 
dresses for each of the other items of equipment Each 
item of equipment can therefore read and write to its own 
5 plugs or to plugs for other items of equipment easily. 
[0059] If the plug enable for the input plug is set to 
one the digital l/F receives synchronous communica- 
tions packets for information signals from the channel 
set by the channel number (However, just completing 
10 connections with the outside does not by itself change 
the conditions within equipment such as the condition 
of the input selector etc., so that inputting is not actually 
carried out simply as a result of the conditions within the 
equipment). Clearing the plug enable for the input plug 
,5 to 0 will stop the digital l/F from receiving signals. Other 
fields for the plug are also cleared to 0 at this time. When 
the signal connector with the transmitting equipment is 
being protected, the LSB for the PC (Protect Counter) 
for the input plug is set to 1 and when there is no pro- 
20 tection this is cleared to 0. . . . ,„ 

[0060] If the plug enable for the output plug is set to 
1 the digital l/F transmits synchronous communication 
packets for the information signal to the channel set ac- 
cording to the channel number, at a transfer speed des- 
25 ignated by the data rate (DR) while using the band ex- 
pressed by Bandwidth (internal equipment conditions 
such as the playback output for the VTR etc. do not 
change simply as a result of the completion of an exter- 
nal connection . Actual outputting is therefore not carried 
30 out simply depending upon the conditions within the 
equipment). If the plug enable for the output plug is 
cleared to 0, the digital l/F stops transmitting signals. 
Other fields for the plug are also cleared to 0 at this time. 
The PC for the output plug is incremented by 1 when 
35 the signal connections with the receiving equipment are 
protected and is decremented by 1 where there is no 
protection. In this way, equipment making protection re- 
quests can be counted. 

[0061 ] These plugs can therefore rewrite themselves 
40 or can be rewritten from other items of equipment. It is, 
however, necessary when the PC becomes "0" that re- 
writing should take place in order to ensure protection. 
The symbols [-] occurring at each plug are resen/ed 
bits. 

45 [0062] An environment which is completely the same 
as that for the analog plugs can therefore be provided 
by keeping the digital plugs separate at input/output in 
this way. Also, connections between digital plugs and 
internal equipment connections are kept independent. 

50 

6. A specific example of connection control using a 
digital plug. 



[0063] The following is a description, with reference 
55 to FIG I3,ofconnectioncontrolwhentheoutputforthe 
MDP in FIG. 1 is recorded by the VTR 2. Here, FIG. 1 
3(a) shows the communication sequence and FIG. 13 
(b) shows the commands. 
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[0064] First, the MDP receives a command so that the 
deck output from the command master (editor) Is out- 
putted to the digital plug (communication 1). If the MDP 
outputs the deck output to a digital plug, the resulting 
plug number (here this is plug 1) is transferred to the 
command master (communication 2) 
[0065] The VTR 2 then receives a command so that 
a connection is made from the command master to the 
d^ital plug and on to the deck ( communication 3) If the 
VTR 2 connects the digital plug to the deck, the resulting 

erred to the command master (communication 4) 
[0066] The connection described above between the 
sub-device Within the equipment and the digital plug us- 
es the DDB command without modification. In this way 
if the digital plug it is intended use is known, communi: 
cations can be carried out so that the command master 
can actually be connected to its fellow digital plug In 
order to set up the digital plugs for the source equipment 
and destination equipment, a transaction is to be trans- 
mitted (communication 5) so that a channel number 
transmission speed and band width can be written at the 
digital output plug 1 for the MDP. A further transaction 
!r ITT S), to prepare for the 

writing o he channel number at the digital input plug 1 
for the following VTR 2. ^' k a ■ 

[0067] Here, the communications 5 and 6 are not DDB 
conimands. The transaction known as read-write-rock 
for designating the opposing register address and writ ' 
ing the data is provided at PI 394, With regards to DDB 
commands such as. "exchange command", data is writ- 
ten so as to be exchanged between command registers 
which IS achieved by then interpreting the data. With re- 
gards to this, communications 5 and 6 can utilize the 
transactions more directly. The instruction, "set up the 
opposing digital plug" can then be executed by desig- 
nating the opposing address as well as the digital plug 
address and then writing in. Also, -find out the input/out 
put conditions for the opposing digital plug" can be ex- 
ecuted by designating the digital plug address and then 
carrying at the reading operation. 
[0068] In this embodiment, connections between sub- 
devices within the equipment and the digital plugs (com- 
munications 1 ,0 4) use higherordercommandsprlsent 
in the DDB commands, and plug connections between 
items of equipment (communications 5 and 6) use digital 
bus protocol. That Is to say. the control system for mak- 
ing connections between digital plugs and the control 
system for making connections between sub-devices 
within the items of equipment and digital plugs are inde- 
pendent. It follows that matching can be achieved by 
digital plugs without having to insert a conception of the 
digital bus characteristics to a connection control sys- 
tem within existing equipment, so that interchangeability 
with existing command sets can be maintained 55 



7. An example of equipment equipped with digital plugs. 

[0069] FIG. 14 is a view showing an example structure 
for a equipped with digital plugs. Here, the digital 
plugs PI and P2 for input and output are set up in the 
ram area within a communications controlling micro- 
computer. The communications controlling micro com- 
puter (which is equivalent to an AVC sub-device) takes 
data from the digital l/F and sends a control signal for 
controlling the digital UF or the switchbox sub-device so 
as to activate the designated task. For example, when 
a transaction of the kind in communication 6 in FIG 13 
going to the digital plug PI is received, a control signal 
IS sent so as to control the digital l/F so that an informa- 
tion signa from the channel number that is written in is 
.nputted. If the kind of command in communication 3 in 
FIG 13 IS received, a control signal is sent to control the 
switchbox sub-device so that the deck sub-device is 
connected at the digital plug PI . 
2" [0070] FIG. 15 is a view showing a further example of 
a structure for a VTR equipped with digital plugs Here 
transactions going to the digital plugs access registers 
within the digital l/F directly so that the digital plugs p? 
and P2 for input and output may actually exist in the reg- 
ister area Within the digital l/F The digital l/F then acH- 
vates the designated path. The micro computerfor com- 

I^T7°Tl '''""^^ •'^^ '=°"d*ions at 
which the digital plugs are set up and actually operating 

as data, if necessary. 

30 [0071] FIG.ieisaviewshowlnganexamplestructure 
or a hard disc equipped with digital plugs. Here, the dig- 
P P'"9 P 'np"t and output is set up within the digital 
l/F. As the functional unit within the apparatus (sub de- 
vce) IS a single disc unit, there is a single digital plug 
35 or input/output and a connection is always made wItS 
the sub-device . Connection control such as DDB etc 
IS herefore not necessary, and compatibility with a dlg- 
rta bus can be achieved even if there is no microcorn- 
puterfor communications control. It is therefore possible 
"0 to manufacture low cost equipment 

S ^ T.'.^"^ input/output plug may now be set up 
for one digital bus channel number. In this way, it is only 
necessa^, to set up digital plugs for the numbers of 
channe s present in the system and it is no longer nec- 

S 7?K """'^^^ ^^SM plug. 

[0O73] Further respective aspects and features of the 
invention are defined in the following numbered para- 
graphs: 



so 



1 . A communications system with a plurality of items 
of equipment having input/output plugs and/or con- 
taining one or more functional units, connected via 
a bus, capable of transferring packets containing 
combinations of control signals and information siq 
nals, wherein the Input/output plugs for the items of 
equipment Within the system are given attributes 
and handled in the same way as the functional units 
Within the items of equipment. 



8 



15 



EP1 187 348 A2 



16 



2 A communications system according to para- 
qraph 1 , wherein the input and output plugs only in- 
put and output intormatlon signals and are not con- 
nected to the bus. 

3 A communications system according to para- 
graph 1, wherein the input output plugs are bus 

?A communications system with a plurality of items 
of equipment, connected via a bus, capable o 
transferring packets containing combinations of 
control signals and information signals, wherein vir- 
tual plugs for inputting and outputting information 
signals are set up at each of the items of equipment 
within the system and information signal connec- 
lions between each of the items of equipment are 
made by controlling connections between the 

plugs. 

5 A communications system according to para- 
graph 4, wherein the virtual-plugs are set up sepa- 
rately for inputting and outputting. 

6 A communications system according to para- 
graph 4, wherein connections made between the 
items of equipment using virtual plugs and connec- 
tions made between functional units for inputting 
and outputting information signals within the items 
of equipment and virtual plugs for the items of 
equipment are carried out independently from each 
other. 

7 A communications system according to para- 
graph 6, further comprising a storage means, 
wherein the virtual plug consists of at least plug en- 
able information and an information signal channel 
number written in a fixedly allotted manner to a re- 
gion of the storage means and inputting and output- 
ting of infomiation signals using written-in channels 
can be carried out by controlling the plug enable in- 
formation. 

8 A communications system according to para- 
graph 7, further equipped with write protection 
means for written information. 

9 A communications system according to para- 
graph 4, wherein the infomiation signal is an audio 
signal and/or an image signal. 

1 0 An information signal control apparatus capable 
of transferring packets containing combinations of 
control signals and infomnation signals, wherein in- 
put/output plugs for items of equipment within the 
system are allotted attributes and handled in the 
same way as functional units within the items of 
equipment. 

1 1 An information signal control apparatus accord- 
ing to paragraph 1 0. wherein the input/output plugs 
only input and output infomiation signals and are 
not connected to a bus. 

1 2 An information signal control apparatus accord- 
ing to paragraph 1 0, wherein the input/output plugs 
are bus channels. 

1 3. An information signal control apparatus capable 



of transferring packets containing combinations of 
control signals and information signals, wherein, 
when a plurality of the infomiation signal control ap- 
paratus are connected together to make a commu- 
nications system, virtual plugs for inputting and out- 
putting information signals between each item of 
equipment within the communications system are 
set up and information signal connection is carried 
out between each item of equipment by controlling 
connections between the virtual plugs. 

14 An infomiation signal control apparatus accord- 
ing to paragraph 13, wherein the virtual plugs are 
set up separately for inputting and outputting. 

1 5 An infomiation signal control apparatus accord- 
ing to paragraph 13, wherein connections between 
items of equipment are made using virtual plugs, 
and connections between functional units for input- 
ting and outputting information signals within the 
items of equipment and virtual plugs for the items 
of equipment are independent with respect to each 

1 6 An infomiation signal control apparatus accord- 
ing to paragraph 15, the virtual plug comprising at 
least plug enable infomiation and an information 
signal channel number written into a fixedly allotted 
region within a storage means, wherein inputting 
and outputting of the information signal which uses 
the written-in channel is carried out by controlling 
the enable infomiation. 

17 An information signal control apparatus accord- 
ing to paragraph 1 6, further equipped with overwrite 
protection means for protecting the wntten-in infor- 
mation. 

18 An information signal control apparatus accord- 
ing to paragraph 1 3, wherein the information signal 
is a speech signal and/or an image signal. 



Claims 

1 . An infomiation signal control method comprising: 

using a digital interface to input and to output 
packets containing control signals and informa- 
tion signals on a plurality of channels; and 
storing on a memory means one or more virtual 
plugs which are used to discriminate between 
said channels for input and output of informa- 
tion signals; 

wherein information signal connections on 
said channels are activated in dependence upon 
connections designated by said virtual plugs. 

2 A method according to claim 1 , wherein said virtual 
plugs are set up separately for inputting and for out- 
putting signals. 
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3. 



4. 



7. 



8. 



A method according to claim 1 , comprising using a 
plurality of sub-devices for inputting and outputtinq 
information signals within said device, wherein con- 
nections between said sub-devices and said virtual 
plugs are independent with respect to connections 
between said virtual plugs. 

A method according to claim 1 , wherein each of said 
virtual plugs comprises plug enable information and 
an information signal channel number written-in to 
a predetemilned address in said memoir means 
and wherein the input and output of an information 
signal via said information signal channel number 
IS carried out by controlling said plug enable infer- 
mation. 

A method according to claim 3, wherein said virtual 
plug comprises overwrite protection means opera- 
ble to protect infomiation written therein. 

A method according to claim 1, wherein said Infor- 
mation signal is a speech signal, an image signal or 
a signal comprising both images and speech. 

Computer software having program code for carry- 25 
ing out a method according to any on of claims 1 to 

6. 

A storage medium by which computer software ac- 
cording to claim 7 is provided. 
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Communicotion cycle 




CSP : Cycle start pocket 
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examples of cotegories which octUQlly 
correspond to sub-device numbers 
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PxfltnDles of categories/addresses which 
actuX correspond to plug numbers. 



input 
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Examples of categories/addresses which 
Qctuolly correspond to plug numbers. 


input 


output 


Camera 
CD 

No existance 

• 


monitor 
video printer 
audio deck 

• 
• 


• 

No existence 


No existence 




TV» VTR2 



17 



EP1 187 348 A2 



CVJ 



0^ 



CO 
03 



o 
o 



<i> j 



CO 



lo 



.S Is 



• 

Co 




CD 



<1> 



fox 



a> 



a> 



QQi 



ICQ 



I CO 



CO 



CM 



<l> 
to 



CO 



cr 



o 
o 



o 



_ S 5 
oca 

i s 

O o 



18 



EP 1 187 348 A2 




EP 1 187 348 A2 




EP 1 187 348 A2 



O 



CVJ 

cc 



o 



o 
o 

S 
o 



cr 
o 

a 
o 

e 

H 
o 



to 



o 



CD 



o 



CO 

a 



-C3 



o 



o 

r3 



o 



C3 
=5 

o 



m 

cr 
o 



a 



o 
o 



CD 



o 

o 

c: 



CO 
I— no 



o 
ex. 



o 

o 
o 



a> 

<i> to 

CO O 



o 
X c: 

o 



to 

4^ t/> 



O 

O 



X 

o 

CD 



JSC 

o 



3 

X 



§ 



X 

o 

1 en 



CO 



2^ 
o 



o 



C7> 
3 



to 
o 



in 
o 



CL 



cell 



to 



> 



OL 



(1> 



0) 
O 



Cvl 

q:: 



a; 


















1 


I 








<-> 














^ 


cx 


cx 


Q> 


a? 






O. 




<1> 






XT 




4^ 










it; 








3: 








o 


O 








cr 


o 


o 






t_> 


o 


o 




CO 


CO 



.J .1.CU .^fo -^m 



_ c: 

if 

o o o a 



so 1.2 

o o o o 



en _ 

e o e o 
o o o o 



21 



EP 1 187 348 A2 



FIG. 14 




• Input 


Output 


[pi |p2 


PI P2I 


microcomputer 
for 

communications 
control 



VTR 



F/G. 15 



Digital I/F 
Input Output 



PI P2 



PI P2 




dota 




control 


(liicrocomputer 


for 




communications 




control 


control 





VTR 



22 



EP 1 187 348 A2 



FiG.te 



i t 



Digital I/F 


Input 


Output 




'"1 


PI 





Disit Unit 



Hard Disk 



23 



EP1 187 348 A2 




24 




25 



EP 1 187 348 A2 




26 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within tit.s document are accurate representations of the onginal 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 
^^LURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. ^ 
AS rescanning these documents will not correct the .mage 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



THIS PAGE BLANK (usm 



